Oxalate binding proteins in calcium oxalate nephrolithiasis.
The existence of several oxalate specific binding proteins have been demonstrated in human and rat kidney. These occur in both cortical and medullary cells and are distributed mostly in the subcellular organelles. About 1/3 of the total cellular oxalate binding was localised in the inner mitochondrial membrane while the rest was in the nucleus. The purified mitochondrial oxalate binding protein (62 kDa) was composed, with a higher molar proportion, of basic amino acids, and could accumulate oxalate on incorporation into liposomes. In the nucleus, histone H(1B) (27.5 kDa), nuclear membrane protein (68 kDa) and nuclear pore complex protein (205 kDa) were present with oxalate binding activities. In addition, a 45 kDa calcium oxalate binding protein was identified in most of the subcellular organelles. Both mitochondrial and nuclear oxalate binding proteins and calcium oxalate binding protein have shown the kinetic properties of specificity, saturability, pH and temperature dependency, energy of activation and inhibition by substrate analogues. All oxalate binding proteins were sensitive to the transport inhibitor 4'-4' diisothiocyano stilbene-2-2 disulphonic acid (DIDS), which is known to interact with the lysine moiety of the proteins. Calcium oxalate monohydrate (COM) crystals adsorbed oxalate binding proteins from human and rat kidney, and oxalate binding proteins isolated from human kidney stone matrix also exhibited the above kinetic properties. In experimental hyperoxaluria, all of the renal oxalate binding proteins showed enhanced oxalate binding activity with increased protein concentration. This enhanced oxalate binding activity was also attributed to increased lipid peroxidation, which correlated positively, and to decreased thiol status, which correlated negatively. A positive correlation was observed between the lipid peroxidation and both the oxalate binding activity of the in vitro peroxidised subcellular organelles and the purified protein. Similarly, in an in vivo hyperoxaluric condition, a negative correlation was observed between thiol content and both the oxalate binding activity of the peroxidised subcellular organelles and the purified protein. In the calcium oxalate crystal growth system, the oxalate binding proteins behaved either as promoters or inhibitors of the nucleation and aggregation of crystals. Following the peroxidation of the proteins, the degree of effect of the promoter protein was further stimulated while the degree of inhibition caused by the inhibitor protein further declined. Similar observations were duplicated with the proteins derived from hyperoxaluric rat kidney or kidney homogenate subjected to in vitro lipid peroxidation. The oxalate binding proteins were thought to modulate the crystallisation process in an hyperoxaluric condition similar to calcium specific binding protein modulators.